Benefit of nanocarrier of magnetic magnesium in rat malathion-induced toxicity and cardiac failure using non-invasive monitoring of electrocardiogram and blood pressure.
Medical management in acute organophosphate (OP) poisoning is not always successful because of tissue hypoxia which results in a reduction of heart contractility and cell damage. This study reports improvement of malathion (MAL)-induced cardiac failure by a nanocarrier of magnetic isotope of Mg (PMC16). A rat model of acute MAL poisoning was set up. PMC16 nanoparticle at doses of 0.05, 0.1, 0.2 LD50 = 896 mg/kg) were administered intravenously (iv) 30 minutes after a single intraperitoneal (ip) injection of MAL (0.25 LD50= 207 mg/kg). Atropine (AT; 40 mg/kg, ip) plus pralidoxime (PAM; 40 mg/kg, ip) and magnesium sulfate (MgSO₄; 600 mg/kg, iv) were used as standard therapy or controls. Anesthetized animals were monitored for heart rate, electrocardiogram, blood pressure, and blood oxidative stress biomarkers like cellular lipid peroxidation, total thiol molecules, antioxidant power, gamma glutamil transpeptidase, and acetylcholinesterase (AChE) as a marker of OP toxicity. Results indicated that after MAL administration, heart rate and BP decreased and R-R duration increased. PMC16 markedly restored BP at all doses as compared with MgSO₄. PMC16 at the dose of 0.05 LD50 significantly increased BP in comparison to AT + PAM. PMC16 restored heart rate at dose of 0.2 LD50 and reduced lipid peroxidation at dose of 0.05 LD50 as compared to MgSO₄. PMC16 also improved total antioxidant power at all doses when compared to AT + PAM and reduced GGT activity at dose of 0.2 LD50 but did not affect total thiol molecules. MgSO₄ could improve MAL-induced reduction of total antioxidant power. After 24 h, PMC16 significantly improved MAL-suppressed AChE activity at doses of 0.05 and 0.1 LD50. PMC16 at all doses significantly recovered MAL-induced arrhythmia when compared to standard therapies. It is concluded that PMC16 is able to control OP-induced cardiac failure and toxicity.